The chronic myeloid leukemia stem cell.
Chronic myeloid leukemia (CML) is a clonal stem cell disorder that is characterized by the acquired chromosomal translocation BCR-ABL. This gives rise to a constitutively active tyrosine kinase deregulation of the normal mechanisms of cell cycle control. In the normal hematopoietic system, hematopoietic stem cells (HSC) self-renew to form identical daughter cells but also differentiate to mature blood cells. Leukemic stem cells (LSC) share these properties of self-renewal and also differentiate to mature leukemic cells. LSC have been isolated from patients with CML: these cells give rise to leukemia following transplantation into NOD-SCID mice models. Further characterization of CML stem cells has demonstrated that a small percentage of these cells are quiescent despite culture with growth factors. The CML stem cell arises from a normal HSC that has acquired the Philadelphia chromosome. In advanced phase, more mature cells such as granulocyte/monocyte progenitors might also acquire the ability to self-renew and function as LSC. This might be one of the mechanisms underlying the progression to blast crisis. Quiescent stem cells are resistant to treatment with imatinib in vitro and are thought also to show resistance in vivo. The properties of the stem cells that lead to this drug resistance are still being characterized. However, this drug insensitivity leads to disease persistence that may lead to disease relapse even despite an initial response to imatinib. Newer molecular therapies are in development that act to specifically target and eradicate the stem cell pool.